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Dear Rhode Islanders,

Last October, I stood with a little girl named Emily Burgess, who suffers from juvenile diabetes,
and with Representative James Langevin, and spoke about the hope and promise of stem cell re-
search. I spoke about its potential to improve the lives of those suffering from some of the most
destructive diseases of our time, and the congressman and I called on President Bush to loosen re-
strictions on federal funding of stem cell research.

I also committed to examining the potential for, and the obstacles to, expanding stem cell research
in Rhode Island. I am proud to present this report to serve as a stimulus to a vigorous statewide
dialogue about the future of stem cell research in our state.

My goal in this report is to educate the reader about the basics of stem cell research and regenera-
tive medicine, what other states are doing and the potential for stem cell research to reduce human
suffering and support economic growth in the Ocean State. The report concludes by posing the
critical policy questions that I have identified in examining this issue closely. These key policy

questions need to be answered and I will work to chart the course for the future of stem cell re-
search in Rhode Island.

In the coming months, I will be working closely with government officials, scientists, researchers,
doctors, members of the business community, faculty from our colleges and universities, and con-
cerned members of the public. Working together, we can develop a vision and a plan for the fu-
ture of stem cell research and regenerative medicine in our state.

We owe it to Emily, to thousands of other Rhode Islanders, and to millions of Americans to move
forward with a thoughtful and deliberate discussion of stem cell research and regenerative medi-
cine.

Rhode Island stands at a crossroads when it comes to stem cell research. As a leading advocate for
quality health care and quality jobs, I know we must discover our future in biotechnology. I am
confident that this report will serve as a foundation for Rhode Island decision-makers to answer

the essential policy questions and develop a blueprint for action.

Sincerely,

Lieutenant Governdgr Elizabeth Roberts
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Introduction

Despite remarkable advances in medical science, millions of people each
year still suffer from chronic and terminal diseases without effective cures
or treatments. Although not a panacea, many scientists are confident that
the regenerative therapies that will be developed as stem cell research ad-
vances hold tremendous promise to reduce human suffering.

The report presented below is divided into three main sections. The first
section is an overview of the science of stem cell research, as well as a
summary of the controversy surrounding some aspects of the research. The
second section contains information about stem cell research funding at the
federal level, and presents a state-by-state review of state-level funding ef-
forts. Finally, the third section lays out the questions that need to be an-
swered before a determination can be made as to how and whether to ex-
pand stem cell research and regenerative medicine therapies in Rhode Is-
land.



Section 1
The Science of Stem Cells
A. History

Since the beginning of the 20" century, scientists have come to understand
that all of the different types of blood and tissue cells in the body develop
from what have come to be referred to as “stem cells.” According to the Na-
tional Institute of Health, stem cells have the “remarkable potential to de-
velop into many different cell types in the body.”! Serving as a sort of re-
pair system for the body, they can theoretically divide without limit to re-
plenish other cells as long as the person or animal is still alive. When a
stem cell divides, each new cell has the potential to either remain a stem
cell or become another type of cell with a more specialized function, such as
a muscle cell, a red blood cell, or a brain cell.? This realization has led to
some exciting thinking about the possible uses of these undifferentiated
cells for growing healthy tissue to replace blood, organs, and tissue dam-
aged by disease or injury. These treatments are generally referred to as
regenerative medicine treatments. One regenerative therapy that is al-
ready gaining wide application is the use of stem cells drawn from umbilical
cord blood that are transplanted into leukemia patients to develop into
healthy bone marrow.?

Early research into the possible medical uses of stem cells could not ad-
vance until scientists could isolate stem cells and manipulate them outside
the body. Major breakthroughs were made in 1998 when concurrent
research projects headed by University of Wisconsin researcher Dr. James
Thomson and Johns Hopkins University researcher Dr. John Gearhart
successfully isolated and grew stem cells from human embryos. A year
later, researchers began to report that they were able to manipulate stem
cells from adult mice in such a way that different tissue types were
created.* These discoveries laid the groundwork for modern stem cell
research.

B. What are stem cells?

The human body is made up of approximately two hundred and twenty dif-
ferent types of cells. Each of these cells has different functions, from the
neural cells in the brain that allow us to think, to the cardiac muscle cells in
our heart that keep it beating. All of the cells in our bodies developed from
stem cells. During the nine months of human pregnancy, our different kinds
of functional cells are created when embryonic stem cells differentiate into
these various cell types. The embryonic stem cells are the building blocks of
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all of the cells that make up the hu-
man body. After all of the cell types
in our body have been created, along
with the tissues and organs that that
they form, adult stem cells continue
to be produced. Adult stem cells are
not as completely flexible to form
into all types of special purpose cells
as embryonic stem cells are; how-
ever, adult stem cells can work to re-
pair damaged or dying cells of their
specific type for particular purposes.

What makes stem cells different from
all other cells are three properties
that they all share: they are unspe-
cialized, they can multiply, and they
have the potential to form specialized
cells. Unlike specialized cells such as
cardiac cells in the heart and stromal
cells in connective tissue, stem cells
perform no function. They exist
solely as the building blocks to de-
velop into specialized cells. Stem
cells also have the ability to multiply,
and their daughter cells have the po-
tential to either become stem cells,
or to differentiate into specialized
cells through a process that is not
yet fully understood by scientists.®

C. Major stem cell types

The two main types of stem cells are
adult stem cells and embryonic stem
cells. Embryonic and adult stem cells
have different characteristics, and re-
search into the potential medical
uses of each has strengths and
weaknesses. A major advantage of
embryonic stem cells is that they are
capable of differentiating into all
types of body cells, as opposed to
adult stem cells that seem to be

VEELG

Representative
Edith Ajello

“One of the reasons I am so inter-
ested in stem cell research is that
my father died of Alzheimer's dis-
ease, but that is not the only rea-
son. We hear so much about the
potential for stem cell research. So
whether it is my family, or any
family, we need to work to make
that potential a reality. Stem cell
research has the potential to im-
prove health care and improve
quality of life. It is also a great eco-
nomic development tool in terms
of helping institutions of higher
education, hospitals, and research
facilities.”




more limited in terms of which kinds of body cells they can develop into.
Embryonic stem cells are also much easier than their adult counterparts to
isolate, multiply, and maintain in a laboratory environment. One possible
advantage of adult stem cells is that they can potentially be cultivated from
patients for use themselves, thereby eliminating any risk of immune rejec-
tion of the cells by the body.® Adult stem cell research has also provoked a
lot of excitement recently in the scientific community; as adult stem cells
are found in more and more body tissue, their potential use for transplanta-
tion is increasing. Researchers have also been reporting that adult stem
cells might have the ability to differentiate a lot more than was previously
thought. Many scientists maintain that although there is potential in embry-
onic stem cell research, adult stem cell research is farther along with re-
gards to clinical uses.”

Adult stem cells reside in mature tissue such as bone marrow, blood, and
skeletal muscle. Adult stem cells inhabit specific tissue groups and can both
renew themselves and differentiate into the specialized cell type of the tis-
sue in which they reside. For example, hematopoietic stem cells are cells
that can differentiate into all of the different blood cells, while mesenchymal
stem cells can do the same for the cells of the skeleton. Adult stem cells
may also have the potential to differentiate into cells of other tissue types,
a phenomenon known as transdifferentiation or plasticity.®

Embryonic cells used for research are derived from recently conceived em-
bryos, usually between the fourth and seventh day after fertilization. The
embryo at this point is in a stage called the blastocyst stage, and consists
of an outer layer called a trophoblast, a hollow cavity called a blastocoel,
and a group of approximately thirty cells in the middle called the inner cell
mass. Researchers create lines of embryonic stem cells by removing the in-
ner cell mass from the blastocyst and transferring it to a laboratory culture
dish. The inner cell mass continues to multiply, and as these cells grow they
can be transferred onto new culture dishes and used for research purposes.
Left to themselves, the embryonic stem cells will begin to group together
and spontaneously differentiate into specialized cells; however, scientists
have discovered ways to prevent this from occurring and to maintain the
newly developing cells in their undifferentiated state. They have also made
progress in their efforts to find ways to control how the stem cells differen-
tiate, as well as how to signal to the cells what specialized cells they should
differentiate into. The blastocysts used for stem cell research are grown
from eggs specifically donated for research and fertilized in vitro.°



Congressman
James Langevin

"Stem cell research offers the promise of a
cure to millions of people who are living with
the constant challenges and burdens of
chronic diseases and disability. My education
on this issue has filled me with tremendous
hope, and there is no doubt in my mind that
stem cell research is poised to change the
face of medicine."

D. Other sources of embryonic stem cells

Many researchers and policymakers are interested in discovering ways of
obtaining embryonic stem cells without compromising the embryo from
which the cells are drawn. At the end of 2006, researchers at Advanced Cell
Technology’s laboratory in Worcester, MA, published a paper in the scien-
tific journal Nature in which they announced that they had discovered a way
to remove embryonic stem cells without harming the developing embryo.
The researchers used the methods of a test called pre-implantation genetic
diagnosis, in which one cell is removed and tested for abnormalities without
harming the embryo. They found that one of these removed cells theoreti-
cally has the potential to generate embryonic stem cells. They noted, how-
ever, that although their research shows that this can be done in theory, in
their actual experiment all embryos were destroyed in the process.®

In January 2007, researchers at Wake Forest University and Harvard Uni-
versity announced that they had discovered a new source of stem cells in
amniotic fluid. They maintain that these stem cells have many of the same
characteristics as embryonic stem cells, and potentially could have the
same therapeutic uses. The researchers made clear, however, that they are
not sure at this point how many different types of cells can be created from
amniotic stem cells, and they stressed that their discovery should in no way
be interpreted as meaning that embryonic stem cell research should not
continue.!



E. Cord blood

Another source of stem cells with already-developed important therapeutic
uses is blood from the umbilical cord. Umbilical cord blood, in addition to
containing the usual blood cells, is also extremely rich in hematopoietic
(blood cell producing) stem cells. Because these stem cells have been dif-
ferentiated and assigned the task of creating blood cells, they are referred
to as “adult” stem cells, even though they are gathered at the time of a
baby’s birth. This blood can be taken from the cord and attached placenta
after the birth of the baby, and therefore can be collected with no risk to
either the baby or the mother. It is for this reason that cord blood is being
examined and used as an alternative in transplantation to bone marrow to
treat such ailments as sickle cell disease and many types of leukemia. Cord
blood has an advantage over bone marrow in that it can be transplanted
between individuals who are not perfect matches. This makes it especially
advantageous to racial and ethnic minorities in the United States, who often
have trouble finding perfect bone marrow matches. Cord blood is currently
used primarily to treat diseases related to the blood and immune system,
but researchers are looking into the possibility that these stem cells might
be able to differentiate into other types of cells as well.'?

Cord blood is currently collected from consenting mothers who either pri-
vately bank the blood, or donate it to a public cord blood bank. The Ameri-
can Academy of Pediatrics does not advise private banking unless there is a
family history of disease that can be treated with cord blood transplants.?
Donations made to public cord blood banks are used to treat patients as
well as for research purposes.

Despite the fact that collection is simple and the life-saving benefits are
enormous, many parents of newborns do not know that cord blood donation
is an option. Currently Florida, Illinois, Maryland, New Mexico, Virginia and
Wisconsin have laws that require either hospitals or physicians to inform
pregnant women and new parents of the option to donate umbilical cord
blood. Georgia, Massachusetts, New Jersey, New Mexico, South Dakota and
Virginia have all created education and awareness programs to inform the
public and doctors about cord blood options.!*

F. What is the potential of stem cell research?

Stem cell research is still very much in its infancy, and a number of techni-
cal hurdles must be overcome before the full potential of research and
therapeutic use can be realized. In spite of these challenges, scientists
maintain that stem cell research has incredible potential for research into



My Story

Diana Preston, 40

Living with
Multiple Sclerosis

I'm 40 years old and I have a 17 year old daughter and have been
married for 22 years. I was diagnosed with MS when I was 33. 1
work as a legal assistant and absolutely love my job. Thanks to my
incredibly supportive and accommodating employer, I've been able to
keep working from home despite my disease. Three years ago, I
stopped driving and now I use either a scooter or a wheelchair to get
around.

I have rapidly-worsening secondary progressive MS and I am consid-
ered a non-responder by many to most drugs, both approved for MS
and for other illnesses. I was on two different types of chemotherapy
in the past and I didn’t respond to those drugs either. However, I am
about to go on a very controversial new drug called Tysabri that was
just re-approved by the FDA. after it was pulled off the market be-
cause of patient deaths. Even with its FDA approval, it is estimated
that 1 in 1500 people will die from taking the drug.

I take it one day at a time, but I am essentially being forced to go on
a drug that risks my life because I have no other options — there is
nothing else out there for me. I have been following the stem cell
story vigilantly, hoping that somehow scientific barriers will be broken
and a treatment for my disease can be found. When I see how our
federal government has trillions of dollars in deficits when we aren't
taking care of things here at home like research and finding cures for
diseases like mine, I just think that something has got to give.

Rhode Island has always been a rebel of sorts, kind of democratic and
working for the people, and I really hope that Rhode Island will set
the pace for the stem cell discussion so that a breakthrough can be
made.




My Take

Elizabeth Morancy

Executive Director of the
Alzheimer's Association,
Rhode Island Chapter

"The Alzheimer's Association's
goal is to eradicate Alzheimer's
through the advancement of re-
search. We therefore support
any legitimate scientific avenue
that offers the potential to ad-
vance this goal within appropri-
ate boundaries... In keeping with
this goal, the Alzheimer's Asso-
ciation opposes any restriction
or limitation on human stem cell
research, provided that the ap-
propriate scientific review, and
ethical and oversight guidelines
are in place."

early human development, drug test-
ing, regenerative cell-based thera-
pies, and gene control and therapy.*®

Embryonic stem cell research creates
opportunities for scientists to study
the development of the human body
from the earliest stages of develop-
ment. Scientists are researching
what causes embryonic stem cells to
differentiate, as well as what can go
wrong along the way. This research
can be instrumental in coming up
with new therapies to prevent birth
defects and disease.!®

Stem cell research can also be an im-
portant aid to testing the safety and
effectiveness of new drugs in more
reliable ways. Although the science
has not yet reached this point, re-
searchers project that differentiation
of stem cells into specific cell types
could potentially allow tests of differ-
ent drugs to be compared across
identical cell lines. For example, if re-
searchers wanted to test a new heart
medicine, they could potentially ma-
nipulate stem cells to create lines of
human cardiac cells, and then con-
duct the tests on these lines. This
would give the scientists absolutely
identical lines upon which to test
safety, dosage, and effectiveness,
and would allow the scientists to de-
termine many of the effects of the
medicine before testing it on hu-
mans. This would be very similar to
the way cancer drugs are now tested
on lines of cancer cells, but it would
be much more flexible in its applica-
tions.”



Stem cells have the potential to differentiate into a wide range of cell types
through the expression of different genes. Stem cell researchers are looking
at ways to regulate how genes are expressed in stem cells that function ab-
normally and can sometimes cause cancer. This gene regulation has the po-
tential to be used as a therapy to limit the growth of cancerous cells in
some cases.'®

Perhaps the most exciting potential in stem cell research is in developing
cell based therapies that could regenerate diseased or destroyed tissue.
Many scientists think that it may one day be possible to grow stem cells in
a laboratory, force them to differentiate into specific cell types, and grow
human tissue that can then be implanted into patients. For example, scien-
tists may at some point be able to produce heart muscle cells in the lab that
can be transplanted into a patient with heart disease. Other potential appli-
cations include the regeneration of damaged spinal and brain cells for treat-
ment of spinal and nervous system injuries as well as neurological diseases
such as Parkinson’s and Alzheimer’s.'®

Although many of the potential stem cell therapies are still in the research
phase, treatments using the stem cells in bone marrow and cord blood are
currently available. These types of treatments do not rely on the manipula-
tion of stem cells in the lab, but are effective simply due to the unique
properties of stem cells.

One stem cell treatment that is currently being utilized is bone marrow
transplantation. In this type of treatment, stem cells are replaced through
transplantation in patients whose own stem cells have been destroyed by
chemotherapy or radiation treatment. In order to do a bone marrow trans-
plant, hematopoietic (blood cell producing) stem cells are collected from a
matching donor, usually from the marrow of a large bone such as the pel-
vis, and transplanted into the recipient. Stem cells from cord blood can
also be used for this purpose.

G. Where is stem cell research taking place?

The science of stem cell research is taking place at research institutions
across the nation, even in states that do not have dedicated funding. It is
important to realize, however, that as with any type of scientific research,
the science very much follows the money. Therefore much of the stem cell
research in states that do not have direct state funding for the research is
being done on adult stem cells using NIH grants, as well as embryonic stem
cell research using NIH-approved stem cell lines. Some examples of strong
stem cell research programs at states that do not have direct funding in-
clude: the Pittsburgh Development Center of Magee, the University of Min-
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nesota Stem Cell Institute, the Tulane University Center for Gene Therapy,
and the Harvard Stem Cell Institute (which was started before Massachu-
setts began funding stem cell research).?® In addition to federal funding,
corporations with a vested interest, such as pharmaceutical companies, are
funding university projects as well as their own research. As states begin to
infuse large amounts of funding into stem cell research, it will become
harder for research centers in states that do not have such programs to
compete.

It is also important to note that in addition to the state, federal, and corpo-
rate funding of stem cell research, there is also a significant amount of pri-
vate non-profit funding for the research. The Starr Foundation is providing
$50 million over three years for human embryonic stem cell research at
three New York City medical institutions. The University of California, Los
Angeles established its Institute for Stem Cell Biology and Medicine with
$20 million in funding in 2005, and Stanford University announcing the
creation of $120 million Institute for Cancer/Stem Cell Biology and Medicine
in 2002. Additionally, former Intel CEO Andy Grove gave the University of
California, San Francisco a grant of $5 million to start its Developmental
and Stem Cell Biology Program; an anonymous donor gave Johns Hopkins
University in Baltimore a $58.5 million gift to launch an Institute for Cell
Engineering; the University of Minnesota has set up a Stem Cell Institute
with a $15 million capital grant; and a grateful patient pledged $25 million
over the next ten years to finance stem cell research at the University of
Texas Health Science Center in Houston.?!

VERELG

Congressman
Patrick Kennedy

"So many Rhode Island families need real progress in the
area of stem cell research. As state policy makers and
health advocates continue the dialogue about the future of
stem cell research in Rhode Island, I will continue to fight in
Washington for federal funding of all stem cell research."
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H. Issues surrounding stem cell research

While research into the medical therapeutic uses of adult stem cells and
cord blood stem cells evokes little ethical debate, the use of embryonic
stem cells for research purposes has given rise to some degree of contro-
versy. Much of the controversy surrounds the fact that the collection of em-
bryonic stem cells necessary for research results in the destruction of hu-
man embryos.

Some opponents of embryonic stem cell research maintain that human life
begins when an egg cell is fertilized by a sperm cell, resulting in the crea-
tion of a zygote. Their position is that from this point forward, destruction
of the embryo is not ethical. For example, the position of the organization
Focus on the Family is, “In order to isolate and culture embryonic stem
cells, a living, human embryo must be killed. It is never morally or ethically
justifiable to kill one human being in order to benefit another. By requiring
the destruction of embryos—the tiniest human beings—embryonic stem cell
research violates the medical ethic, ‘Do No Harm.’”?? Individuals who hold
this position often maintain that there is no clear line that separates an em-
bryo from a human, and therefore any destruction of a post-zygote shows
lack of respect for the value of human life.

Opponents of embryonic stem cell research also sometimes maintain that
there is limited utility to the science behind the work. They maintain that
other types of research, such as adult stem cell research and cord blood
stem cell research, have greater potential for therapeutic uses than embry-
onic stem cell research. They also ascertain that the potential for therapies
coming from embryonic stem cell research has been overstated, and ques-
tion whether cures arising from this type of research will ever come about.

Supporters of embryonic stem cell research point out that embryonic stem
cell research is done primarily on embryos remaining after in vitro fertiliza-
tion treatments. These embryos, it is maintained, are slated to be de-
stroyed or permanently stored. They state that instead of being wasted,
these embryos can be used to further scientific study and potentially help
cure human diseases and afflictions. They also point out that the blasto-
cysts used are a group of undifferentiated cells, and in the course of normal
development are a full eight weeks from any sort of brain function. Most
supporters of embryonic stem cell research do not argue that the blasto-
cysts lack value, but rather that the value they add by potentially being a
part of curing diseases is greater than the value they would add were they
to be destroyed or perpetually frozen. In the words of former Republican
Senator John Danforth, "It is not evident to many of us that cells in a petri
dish are equivalent to identifiable people suffering from terrible diseases. I
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am and have always been pro-life. But the only explanation for legislators
comparing cells in a petri dish to babies in the womb is the extension of re-
ligious doctrine into statutory law."?3

In response to the argument that embryonic stem cell research is not the
most productive form of stem cell research, supporters point to scientists
who say otherwise. Many scientists are of the opinion that embryonic stem
cells have the greatest potential for therapies because of their faster rate of
division, as well as their plasticity (ability to differentiate into any kind of
cell). Supporters of embryonic stem cell research also maintain that deci-
sions about where to dedicate scientific resources should be left up to scien-
tists and not governmental policymakers. It is important to note, however,
that the work being done on embryonic stem cells is very much in the re-
search phase, and has not been developed into clinical treatments.

IVEELG

Representative
Eileen Naughton

“I'm working on public cord blood and regenerative medicine policy and
programs in Rhode Island. Public cord blood is derived from the umbilical
cord blood after the baby is born. Cord blood contains life-saving stem cells
to all ethnic groups. Public cord blood is not controversial. Cord blood collec-
tion and use is supported by everyone. Right now, more than 1,000 Rhode Is-
landers do not have access to stem cell treatment because they do not have a
bone marrow match available. That means they are not receiving life saving
treatment.

“The promise of regenerative medicine provides tremendous hope to us all in
understanding debilitating diseases in order to prevent, treat, and cure them.
In Rhode Island, the public and private higher education, hospitals, and re-
search institutions are a vibrant part of the state’s economy and provide a ro-
bust opportunity for advanced research and ethical implementation of regen-
erative medicine. These institutions and the growing biotechnology industry
will be a key component of the Rhode Island economy that provides jobs.
Peer review together with public oversight will provide life -saving therapies
while being grounded in thorough ethical concerns. Regenerative medicine
inventions are in use, saving lives, e.g., skin replacement for wound healing,
and an anticancer agent to combat a form of brain cancer.”
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Section 11

Research Funding

A. Federal stem cell activity

When the discovery of human embryonic stem cells was announced in
1998, the Clinton administration formed a National Bioethics Advisory Com-
mission to look into federal funding of research involving human embryos.
One of the key questions for the panel was whether embryonic stem cell re-
search would violate a federal law known as the Dickey Amendment that,
as part of the annual Health and Human Services appropriation bill, outlaws
federal4funding of research that results in the destruction of human em-
bryos.

Based on the recommendations of the commission, in 1999 the Clinton ad-
ministration decided that embryonic stem cell research did not violate the
Dickey Amendment as long as the research did not itself cause the destruc-
tion of the embryo. This was based on the idea that it would be permissible
to spend federal funds on embryonic stem cell research as long as the stem
cells were collected using private funds. The 1999 Department of Health
and Human Services decision clarified that federally funded research could
be done (once stem cells were collected without the use of federal funds)
because they determined that stem cells do not meet the statutory defini-
tion of an embryo in the Dickey Amendment.?®> Once the administration de-
cided that embryonic stem cell research did not violate the Dickey Amend-
ment, the Health and Human Services agency issued new guidelines in
2001 regarding embryonic stem cell research that effectively allowed the
research under certain conditions. When President Bush came into office in
2001, the new guidelines were placed on hold pending further study.

In August 2001, President Bush announced the first federal funding for
stem cell research, but expressly limited the use of federal funding to con-
duct research on stem cell lines already then in existence. President Bush’s
rationale was that federal funding should be limited to those embryos for
which “the life and death decision has already been made.”?® The Bush ad-
ministration’s ruling in 2001 was based on their interpretation of whether
stem cells are embryos as defined by the Dickey Amendment. While the
Clinton administration interpreted the Dickey Amendment definition of em-
bryo as not including stem cells, the Bush administration has taken a differ-
ent position. A paper released in 2003 by the President’s Council on Bio-
ethics explained that this position was the President’s way of balancing his
position that the destruction of embryos is morally wrong with the knowl-
edge that embryonic stem cell research has the potential to save lives.?’
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Over the course of that year’s legislative session, various bills were intro-
duced in Congress either attempting to loosen stem cell research guidelines
or attempting to outlaw forms of embryonic stem cell research. None of the
bills passed either chamber. As of the latest available data, there are 22
stem cell lines that federally funded researchers are permitted to use under
the Bush administration’s 2001 ruling.?®

In the 2005 legislative session, 15 bills were introduced in Congress relating
in some way to stem cell research. In May 2005, the House of Representa-
tives voted 238-194 in favor of H.R. 810 to allow federal funding of re-
search using embryos left over from in vitro fertility treatments, regardless
of when the lines were created. In July 2006, the Senate passed H.R. 810
63-37, and the next day President Bush vetoed it.

On January 11, 2007, the House of Representatives passed H.R. 3, the
Stem Cell Research Enhancement Act of 2007, 253-174. This bill directs the
Department of Health and Human Services and the National Institute of
Health to expand funding of embryonic stem cell research to stem cell lines
created after August 2001. The bill stipulates that research would only be
eligible for federal funding if the embryos were originally created for repro-
ductive purposes and discarded by the individual seeking the fertility treat-
ment, and written consent was provided by the donor. The President has
promised to veto the bill should it come to his desk.

29
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My Story
Mary Burgess

My Daughter Emily Suffers From
Type I Diabetes

On March 13, 2004, my daughter Emily was diagnosed with Type I diabetes.
On that day her life and the lives of our whole family changed dramatically.
Everything we do, every decision we make, every plan we make seems to
revolve around Emily’s illness. She is not able to go anywhere without there
being safeguards in place. Will someone be able to help her if she needs it?
Does she have her juice box, instant glucose, emergency plan, contact num-
bers, and blood sugar monitor? These are things I, as her mother, worry
about every time she is away from me. Consequently, Emily is not able to
attend birthday parties, visit or go out with friends from school, or go to
sleepovers unless I am able to be with her. Every piece of food she eats
needs to be addressed: how many carbs are in it, how much insulin does
she need to cover it, will she be having activity that will burn some of it off?
We also document everything: food, insulin doses, activity, blood sugar
readings.

Six months after she was diagnosed, Emily began to administer her own in-
sulin injections, 5-6 per day, and she continued to do this until October of
2006. At this time she went on an insulin pump. This has improved her life.
She is able to be more flexible with her schedule, does not have to take
along insulin and needles everywhere she goes, and no longer needs daily
injections. However, it is not without stress. The pump
needs to be changed every two days, and although it
claims to be virtually pain free, it is not. When we go
any distance we need to take a back up pump and insu-
lin in case something happens to the pump. She still
needs to test her blood sugar 6-8 times a day. Emily is
a very active girl, plays soccer, basketball, softball,
roller blades. Every time she engages in activity I
worry that the tubing from the pump may get knocked
out of place, and it often does. When this happens
sometimes her blood sugar skyrockets and she be-
comes very ill, with stomach pain, chills, etc., before we realize the pump is
no longer working.

Emily is a very sweet, happy, and brave girl. She has many friends who are
great about helping her with the challenges she faces every day. At school
-continues on next page
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she has two “buddies” who go everywhere with her, since it is never safe for
her to be alone.

As her mother, I worry about her future. Will she have problems when she
gets older, with her vision, kidney, liver, etc.? Will she be able to go away to
college? Will she always be able to find people and friends in her life who
will be willing to support hexr? Will she be able to have children, and if so,
will she pass her disease on to them?

Before the last presidential election, our family talked a great deal about the
importance of stem cell research and that if it was to move ahead Kerry would
need to be elected. The day after the election when Emily, who was in grade
3 at the time, found out Bush had been re-elected, she cried. It is very frus-
trating to know that such great strides can be made to help Emily and so many
others, and research is not able to move ahead because of the views of a few
people.

In 2006, the National Institutes of Health funded $643 million in total stem
cell research. Of this total, $206 million went toward human non-embryonic
stem cell research, $38 million toward human embryonic stem cell re-
search, and $399 million toward non-human stem cell research.3® NIH funds
would become available for research on many more embryonic stem cell
lines should H.R. 3 pass into law. In March 2007, in a break from official
administration policy, NIH Director Dr. Elias A. Zerhouni stated that he sup-
ports a policy that would better serve science by allowing researchers ac-
cess to new stem cell lines.3!

The role of advocacy organizations

While the debate about federal funding for embryonic stem cell research
has been ongoing, many national advocacy organizations have become ac-
tive in pressing for increased federal support for stem cell research. The pri-
mary mission of many national advocacy organizations is finding a cure for
various diseases and conditions, such as Parkinson’s and Alzheimer’s dis-
ease. Some organizations, such as the Coalition for Advancement of Medical
Research (CAMR), focus on the promise of stem cell research more broadly
rather than with a focus on a specific disease or therapy. CAMR has been a
leader in federal-level advocacy for a national approach to advancing stem
cell research. These organizations are usually formed by a coalition of peo-
ple living with disease or injury, family members of people affected by dis-
ease or injury, and members of the medical and scientific communities that
have a professional interest in putting their research knowledge to work to
fight for a cure to a particular disease. Most of these advocacy organiza-
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tions also have a grassroots aspect to them in which members travel to
Washington to advocate for increased research funding or changes in fed-
eral legislation.

What ties many of these advocacy organizations together is their dedication
to promoting the potential of stem cell research to cure diseases and allevi-
ate suffering. As the stem cell research debate has heightened, these or-
ganizations have focused their advocacy efforts heavily on legislation allow-
ing for federal funding of embryonic stem cell research, particularly in the
wake of President Bush’s initial veto. Since the passage of H.R. 3 in Janu-
ary 2007, these organizations have been lobbying legislators and encourag-
ing their membership to do the same. While most national advocacy or-
ganizations have maintained a focus on the federal level, some of these or-
ganizations also provide information and resources such as scientific ex-
perts to inform state level initiatives to fund stem cell research.

In addition to advocacy organizations pushing for increased funding of stem
cell research, there are also organizations that oppose embryonic stem cell
research. Many of these organizations are very supportive of adult stem cell
research, but maintain that the government should not fund embryonic
stem cell research. Some organizations, such as Focus on the Family, op-
pose embryonic stem cell research because of their broader concerns about
any medical procedure that they define as compromising embryos.

B. State activity

Regulation of stem cell research has been ceded to state legislatures and
private funders by the logjam at the federal level. States that have started
the process of funding embryonic stem cell research take into account ethi-
cal considerations by reviewing grant applications and funding recipients.
States formalize the review process through institutional review boards
(IRBs) or embryonic stem cell review oversight (ESCRO) organizations.
Some policy-makers and researchers have expressed concerns about the
adverse impact that the fragmentation of different standards in different
states may have on research. The National Academies of Science have
published voluntary ethical and scientific guidelines for stem cell research
that have been adopted by many researchers and universities, but in the
absence of a uniform national policy, different state standards will remain a
concern.>?

However, because federal funding of embryonic stem cell research is limited

to existing lines, a number of states have taken the initiative over the past
few years to provide funding for this new area of research on their own.
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This has created an arms race of sorts, in which many states feel that as
other states fund stem cell research, they have no choice but to fund re-
search as well or face the prospect of a flight of biotech researchers and
companies from their state. The importance of biotech as an area of eco-
nomic development for many states has also contributed to this dynamic
with states competing to attract and hold research entities and the spin-off
companies that are associated with geographically-concentrated research
activities.

There are two dominant models that states granting direct funding for stem
cell research have for the disbursement of funds. They have either set up a
state-level stem cell institute with a related research fund, or they have set
up a research fund by itself. Often stem cell institutes are linked closely to
institutions of higher education within the respective states. States that
have less money to put into infrastructure, such as Maryland, Connecticut,
and Washington, tend to direct their money toward direct grants for re-
search projects keeping the hope that the grants will be leveraged with pri-
vate funds to have a greater impact. States that have thus far invested the
most money into the funding of stem cell research, such as California, Mas-
sachusetts, and New Jersey, have put money into creating research facili-
ties and building infrastructure as well as making direct grants to research-
ers.

There are four different funding sources that the states have tapped for
their stem cell research programs. These are: bond sales, tobacco settle-
ment money, legislative appropriations, and expenditures from the execu-
tive budget. The biggest state funded initiatives, such as those in California,
New Jersey, and the proposed New York fund, use bond sales as their pri-
mary source of funding. A more controversial form of funding is through the
executive budget, as was done in Wisconsin and Illinois, as this funding is
not subject to the legislative process.

The vast majority of states that fund stem cell research have used legisla-
tion as the tool through which their initiatives are enacted. California went
through the ballot initiative process, while Illinois and Wisconsin went the
route of executive order as discussed above. In Missouri, a 2006 ballot ini-
tiative that specifically authorizes embryonic stem cell research was suc-
cessful; however, it does not include a funding mechanism or governance
structure.

Some states that have enacted stem cell research programs have had some
issues with implementation. Some states, such as California, have been
criticized for having a grant award process that is seen by some as not fully
transparent. Other states, such as Massachusetts, have not had the full
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support of the executive branch for the initiative, while states like Wisconsin
have had executive support, but have encountered resistance from the leg-
islature. Some states have also encountered legal challenges to many of
the programs that they are attempting to put into place, most of them rest-
ing on the technical aspects of the individual laws and not specifically on
their funding of research.

Below is a state-by-state summary of major stem cell funding initiatives. All
information is current as of April 2007. Within each category, states are
listed in alphabetical order, not by the size or breadth of their respective

initiatives.
States with Stem Cell Research Funding
State Funds State- Executive, Year in Type of
Appropriated level Legislative, which research
Institute | or Ballot Ini- initiative being
Created? tiative? passed funded
California $3 billion over Yes Ballot 2004 Embryonic,
ten years adult
Connecticut $100 million No Legislative 2005 Embryonic,
over 10 years adult
Illinois $15 million* Yes Executive 2005 Embryonic,
adult
Indiana $50 thou- Yes Legislative 2005 Adult
sand*
Maryland $15 million* No Legislative 2006 Embryonic,
adult
Massachusetts | $12.5 million* Yes Legislative 2005 Embryonic,
adult
New Jersey $281 million* Yes Legislative 2004, 2006 | Embryonic,
adult
Ohio $27.4 million* Yes Legislative 2003, 2006 Adult
Washington $350 million No Legislative 2005 Not speci-
over ten years fied
Wisconsin $55 million*, Yes Executive 2006 Embryonic,
$440 million adult

proposed over
multiple years

*One time expenditure
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States Proposing Stem Cell Research Funding

State Funds Ap- State- Executive Year in Type of
propriated level In- Legislative, which ini- research
stitute or ballot ini- tiative being
Created? tiative? passed funded
Iowa $12.5 million Proposed Proposal be- N/A Embryonic,
proposed* fore legisla- adult
ture
New Mexico $6 million Proposed Legislative N/A Embryonic,
proposed* adult
New York $2 billion over No Legislative N/A Embryonic,
ten years pro- adult
posed
*One time expenditure
Other States Activities
State Funds Ap- State- Executive Year in Type of
propriated level In- Legislative, which ini- research
stitute or ballot ini- tiative being
Created? tiative? passed funded
Florida None No Groups are N/A Embryonic,
attempting to adult
place initiative
on ballot
Virginia None appro- No Legislative 2005 Adult
priated as of
yet
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Enacted Stem Cell Funding

1. California

On November 2, 2004, 59% of California voters approved Proposition 71,
the ballot initiative authorizing stem cell research and funding in their
state.®?

The success of the ballot initiative resulted in a constitutional change that
created the California Institute for Regenerative Medicine (CIRM), organized
its governance, and provided for the issuance of $3 billion in bonds over ten
years to fund both the institute and stem cell research grants.

a. Law
The CIRM was formed by Proposition 71 with the following purposes:

(a) To make grants and loans for stem cell research, for research facili-
ties, and for other vital research opportunities to realize therapies, proto-
cols, and/or medical procedures that will result in, as speedily as possi-
ble, the cure for, and/or substantial mitigation of, major diseases, inju-
ries, and orphan diseases.

(b) To support all stages of the process of developing cures, from labora-
tory research through successful clinical trials.

(c) To establish the appropriate regulatory standards and oversight bod-
ies for research and facilities development.

Proposition 71 called for the CIRM to be governed by an Independent Citi-
zen’s Oversight Committee (ICOC), made up of 29 members appointed by
California’s universities and public officials. Information regarding the mem-
bership of the oversight committee can be found in Appendix I.

The ICOC chooses from among its members a chair and vice chair. It also
sets guidelines for the disbursement of bond money, makes grants to re-
searchers and organizations, organizes working subgroups, and has over-
sight power over day to day operations of the institute.3*

b. Funding

Proposition 71 provided for the sale by the state of $3 billion in bonds over
ten years. The law stipulates that no more than $350 million in bonds be
sold in any given year, and caps the amount allowed to be spent on admin-
istrative and capital expenses.
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The law guides the CIRM to make grants that give priority to stem cell re-
search that has the greatest potential to directly lead to therapies and
cures. It also directs the CIRM to give priority to research that would be de-
nied funding under federal stem cell guidelines. The law stipulates that the
ICOC come up with guidelines to ensure that the state of California benefits
from patents, royalties, and licenses that result from the state-funded re-
search, while also ensuring that the medical research is not hindered by
cumbersome intellectual property agreements.

Faced with a legal challenge that precluded them from issuing bonds at an
acceptable interest rate, the CIRM has only been able thus far to make
grants of $12.1 million to one hundred and seventy aspiring researchers.

The CIRM was sued by two organizations shortly after the passage of
Proposition 71. One organization, the California Family Bioethics Council,
sued on the grounds that there was a conflict of interest within the CIRM.
They asserted that it was a violation of state law to allow representatives
from institutions of higher education to serve on a board that could award
grants to their respective universities. There was also a suit brought by the
People's Advocate and National Tax Limitation Foundation on the grounds
that many of the board members were not authorized within state law to
spend state money. In February 2007, a state appeals court upheld the
CIRM, but this ruling is expected to be appealed to the California Supreme
Court.>®> With the legal challenge still underway, Governor Schwarzenegger
agreed to loan the CIRM $150 million from the state’s general funds. The
institute has also managed to raise another $31 million from philanthropic
organizations in the form of notes in anticipation of bonds. This $181 million
is now ready to be disbursed, and on January 11, 2007, the CIRM an-
nounced that it is soliciting research proposals for $48.5 million in new
funds.*® On February 16, 2007, the institute announced that it had awarded
nearly $45 million in research grants to twenty state universities and non-
profit research laboratories. The institute also announced that another
twenty-nine grants worth $75 million were awarded in March 2007.

c. Implementation

After a vigorous competition between ten California cities, the ICOC se-
lected San Francisco to house its headquarters, based on the city’s proposal
that provided $18 million in donated benefits and services to CIRM, includ-
ing: 20,000 square feet of office space, rent-free for a decade; 6,000 hotel
rooms over 10 years (2,000 free rooms with the balance discounted); and
seven conference venues of 300-50,000 seats free for ten years.?” The
ICOC has also selected members for its working groups, and has staffed the
CIRM.
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The California stem cell program has been criticized on a number of fronts
beyond the general opposition to embryonic stem cell research. It has been
argued that a $3 billion dollar expenditure is excessive given California’s
fragile economy and current debt situation. Critics maintain that the word-
ing in the statute guiding the institute to ensure that the state is compen-
sated if research pays off is vague, and not easily enforceable given estab-
lished academic intellectual property policies. The CIRM has also been criti-
cized for not fully disclosing information about grant applications, as well as
for their process for awarding the grants.

"I have been interested in medical ethics since M y IELG
the early 1970s and have realized its impor-

tance as a discipline for how we respond to
those who suffer from diseases and chronic
conditions having little or no viable therapeutic
remedy. In my work as an ordained minister in
the Episcopal Church, I have been a pastor to
many individuals and families who suffer from
chronic illness and debilitating diseases. We
need to work together in responding to the
medical, spiritual, and psychological needs of
patients and their families utilizing the best
practices of every professional caregiver. With
advances in our knowledge of human genetics,
we are now at a critical juncture for developing
research that could yield new therapies and
better health for many people.

“With respect to stem cells, I am convinced that .
adult and embryonic stem cells hold tremen- Dr. David A.
dous promise for addressing many conditions Ames

that impair health and well-being. Couples
having embryos that are products from in vitro

fertilization that are not going to be implanted Clinical Assistant
for reproductive purposes should be encour- Professor of
aged to donate thgse embryos for stem cell. re- Community Health
search. Appropriate federal and state guide-

lines that support both human tissue and em- at the Warren
bryonic stem cell research could assure the Alpert Medical

highest ethical standards. It is important that School at Brown
therapies resulting from research be made i i
available to those in need, and that clinical tri- University

als follow existing established procedures."
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My Take

Representative
Ray Sullivan

"We all know someone who could
benefit from the hope of stem cell
research. Whether it is a family
member or a friend, we know some-
one for whom the therapies that may
result in the future from stem cell
research conducted today may be
life-saving or life-improving. Stem
cell research is already saving the
lives of leukemia patients. It is one
of the most promising avenues for
discoveries that could lead to treat-
ments for Alzheimer's disease and
paralysis. As Rhode Island contin-
ues to grow its biotechnology sector
we must not miss the opportunity to
encourage responsible and ethical
research that may lead to the next
life-saving breakthrough of tomor-
row."
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2. Connecticut

On June 15, 2005, Governor Jodi
Rell signed into law “An Act Permit-
ting Stem Cell Research and Ban-
ning the Cloning of Human Beings.”
This act permits stem cell research,
creates governance bodies to over-
see the research, and provides a
revenue stream for stem cell re-
search funding that totals $100 mil-
lion over ten years.

a. Law

The law stipulates that doctors pro-
viding in vitro fertilization treatment
must provide patients with informa-
tion about donating unused eggs. It
allows for stem cell research to be
conducted in the state provided
that the researcher provides docu-
mentation as to the origin of the
stem cell lines and is approved by
an institutional review committee.

The Commissioner of Public Health
is charged with enforcing the provi-
sions of the law, and implementa-
tion is placed within the Depart-
ment of Public Health’s Office of Re-
search and Development. The law
also authorized the creation of two
committees, the Stem Cell Re-
search Advisory Committee
(SCRAC), and the Stem Cell Re-
search Peer Review Committee
(SCRPRC). Information about the
membership of the advisory com-
mittee can be found in Appendix II.

The SCRAC is charged with four
specific duties. It is directed to de-
velop a donated funds program to



encourage development in funds other than state appropriations for stem
cell research, to examine ways to improve stem cell research in the state,
to establish and administer a stem cell research grant program, and to
monitor and oversee grant recipients. The law also charges Connecticut In-
novaggons, Inc., with staffing the council and providing administrative sup-
port.

b. Review committee

The SCRPRC is made up of five members appointed by the Commissioner of
Public Health and serving four year terms. All members must have knowl-
edge and practical experience in stem cell research. The duty of this com-
mittee is to review all applications for grants, and make recommendations
to the Commissioner and the SCRAC. The SCRPRC is charged with drafting
guidelines for the scoring and rating of applications.

c. Funding

For funding purposes, the law creates a Stem Cell Research Fund, a sepa-
rate account within the general fund. It appropriates $20 million from the
general fund to begin stem cell funding, and provides $10 million a year
from 2008 through 2015 from the Tobacco Settlement Fund, for a total of
$100 million over ten years. The Commissioner of Public Health makes all
grants, but is guided and advised by the two committees.

d. Implementation

In May 2006, requests for proposals went out for the first round of funding,
and seventy applications were received. On November 21, 2006, the SCRAC
directed the award of $19.78 million in stem cell research funds to twenty-
one research proposals, 95% of which went to researchers at Yale or the
University of Connecticut.?®

3. Illinois

On July 12, 2005, Illinois Governor Rod Blagojevich signed an executive or-
der creating the Illinois Regenerative Medicine Institute (IRMI). The execu-
tive order placed the institute under the Department of Public Health, and
directed the department to set aside $10 million in initial grants.*°

a. Executive Order

The executive order directed the institute to “study therapies, protocols,
medical procedures, possible cures for, and potential mitigations of major
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diseases, injuries, and orphan diseases; to support all stages of the process
of developing cures from laboratory research through successful clinical tri-
als, and to establish the appropriate regulatory standards for research and
facilities development.” It also set aside funds in the executive budget to
fund the research.*

b. Grant Application Review Panel

The Department of Public Health created a panel consisting of two bio-
ethicists and six medical professionals with expertise in stem cell research
to review grant applications. The institute received twenty-four applications
for stem cell grants, and in April 2006, awarded ten grants worth a total of
$10 million.*?

My Take

Bill Koconis

Executive Director of the Leukemia and
Lymphoma Society,
Rhode Island Chapter

“The Society's mission — to find cures for blood cancers — is dependent on
broad and open-ended scientific inquiry. No one knows where the next
breakthrough in blood cancer research might occur. Adult stem cells are
integral to our research program because their use is a principal approach to
therapy in leukemia, lymphoma, and myeloma. Adult stem cell therapy, al-
though greatly improved, carries a significant rate of mortality and morbid-
ity, especially in older patients. Embryonic stem cell research can accom-
plish several goals central to the Society's mission: (1) we can learn how un-
differentiated cells form mature functional cells and (2) we can de-
velop improved methods of transplantation that reduce mortality and mor-
bidity from the procedure to near zero. The differentiation process is disor-
dered in the development of leukemia, lymphoma, and myeloma. New
transplantation methods could revolutionize treatment of these diseases.”
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c. Funding

In addition to the first round of funding provided for in the executive order,
Governor Blagojevich ordered that another $5 million be used from the De-
partment of Public Health’s administrative budget for stem cell research
grants in July 2006. This money was awarded in August 2006 to seven re-
search projects.*

Governor Blagojevich proposed $100 million in additional financing in his
proposed FYO7 budget,** but the funds were not approved by the legisla-
ture. In December 2006, a bipartisan group of legislators proposed a more
modest $25 million appropriation to be funded using tobacco settlement
funds, but it is unclear whether that will move forward.*> Though the IRMI
is still in existence, it has expended its total appropriation and has received
no additional funds.

4. Indiana

In July 2005, the State of Indiana passed into law a bill that banned many
types of embryonic stem cell research, and provided for the creation of an
adult stem cell center at the University of Indiana.*®

The law bans human cloning, and restricts the use of embryonic stem cells
to those from lines permissible under federal law. It allows fetal research to
be conducted only on miscarried or stillborn fetuses, but not aborted fe-
tuses.

The law also permits the board of trustees of the University of Indiana to
create an adult stem cell research center, to be placed under the admini-
stration of the School of Medicine. The law directs that the dean of the
School of Medicine appoint a director for the center, and the board of trus-
tees oversee all income.

According to the statute, the purpose of the center is to “conduct a thor-
ough and comprehensive needs assessment of the state of science of adult
stem cell research, and to develop strategies to move Indiana University
into the forefront of the nation in its capacity to attract and retain adult
stem cell researchers.”

The 2005 Indiana state budget appropriated $50,000 to establish the adult

stem cell research center. No further appropriations have been made or
proposed since.
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5. Maryland

On April 6, 2006, Governor Bob Ehrlich signed into law the “Maryland Stem
Cell Research Act of 2006.” This act created the Stem Cell Research Fund,
and authorized the Stem Cell Research Commission to oversee and make
grants from the fund. The bill authorized the legislature to appropriate
money, and $15 million was appropriated for FYO7 (beginning July 1,
2006).

a. Law

The law stipulates that the Maryland Stem Cell Research Fund be managed
and administered by the Maryland Technology Development Corporation
(TEDCO). It also authorizes an oversight commission called the Stem Cell
Commission. This commission is directed to establish an independent scien-
tific peer review committee composed of stem cell experts. This committee
is charged with coming up with procedures for choosing grant recipients, as
well as reviewing all applications and making recommendations to the com-
mission.*’ Information about the membership of the oversight commission
can be found in Appendix IV.

b. Implementation

In November 2006, the commission made a public request for applications
for the first round of funding.*® The applications were due on January 8,
2007, and awards were expected to be made by March 2007. The commis-
sion announced that there will be two types of grants. One of the awards is
worth up to $200,000 over two years and earmarked for exploratory ven-
tures by those new to the stem cell field. The other award is worth up to
$1.5 million over three years, and is set aside for projects that have data
supporting their validity.

On January 18, 2007, Governor Martin O'Malley released his proposed Fis-
cal year 2008 budget, which included $25 million in additional funding for
the research fund.*®

6. Massachusetts

In May 2005, the Massachusetts General Court passed “An Act Relative to
Enhancing Regenerative Medicine in the Commonwealth,” and successfully
overrode then-Governor Mitt Romney’s veto. This act permits embryonic
stem cell research in Massachusetts, and directs the Commonwealth to take
steps to spur research and development in the area of biotechnology and
stem cell research.
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My Story

Jean Vient

Former President of the Rhode Island
Chapter of the American Parkinson’s
Disease Association

My daughter was 40 years old when she was diagnosed with Parkinson’s Dis-
ease. It was such a heartache to my daughter and her husband and their 8
children. At the time, their youngest child was 8 years old and their oldest
was 22 years old. I had always heard that Parkinson’s disease was an old
person’s disease, so [ was very surprised with her diagnosis.

Parkinson’s was an unfamiliar disease to me and I didn’t know anyone else
with it. My daughter decided she would learn all she could about the disease
through her doctors and the Rhode Island Chapter of the American Parkin-
son’s Disease Association.

I quickly learned that Parkinson’s is not an old person’s disease, that every
day Parkinson’s strikes younger and younger persons just like my daugh-
ter. Most importantly, I also learned that there is no cure for Parkinson’s dis-
ease. Funding is vital to finding a cure. My family and I participate in several
events every year to raise money for Parkinson’s disease research. For the
past several years, we have walked in walkathons in Rhode Island and New
York City — the RI Chapter/APDA holds its annual walkathon in September
in Goddard Park and the Parkinson’s Unity Walk is held every spring in Cen-
tral Park in New York City. The Unity Walk has raised over $7 million in 12
years, all funds being allocated toward Parkinson’s disease research!

I will continue to raise money for Parkinson’s disease research. However, I
realize that government has to untie the hands of the research scientists by
opening up the stem cells lines. This is vital to research, to finding the cure
for those already diagnosed and those who have yet to be diagnosed with
Parkinson’s disease.
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a. Law

Among other initiatives, the Massachusetts stem cell act authorizes the
creation of an umbilical cord blood bank at the University of Massachusetts,
and stipulates that the bank would accept public donations and allow for re-
searchers to access the blood for research purposes. It also creates a Public
Institutional Review Board, in order that small research institutions or indi-
viduals have access to a board that can apply regulatory standards to their
research.

The law stipulates that the Department of Public Health enforce the provi-
sions of the chapter, under the guidance of the biomedical research advi-
sory council. The Department of Public Health is also charged with certifying
all institutions engaged in stem cell research in the state.*®

b. Advisory Council

The law creates a biomedical research advisory council, the purpose of
which is to make recommendations to the governor and legislature regard-
ing biotech and stem cell research, as well as to oversee the implementa-
tion of the bill. Information about the membership of this board can be
found in Appendix IIIA.

c. Funding

In 2006, the legislature made two direct appropriations for stem cell re-
search in the Commonwealth, and again overrode then-Governor Romney’s
veto. The first law, Chapter 122, 7100-0550, appropriated $2.5 million for a
biomedical institute at the University of Massachusetts. The law stipulates
that $1.5 million of the appropriation go toward the purchase of equipment,
and $1 million go toward the creation of a stem cell biology core to serve as
a resource and registry for all newly established stem cell lines, and provide
researchers in the state access to them.!

The second law, Chapter 123, Section 231, created the Massachusetts Life
Sciences Center (MLSC) to be overseen by the Department of Public Health
and the biomedical research advisory council, and made an appropriation of
$10 million to the Life Sciences Investment Fund.’?

d. Board of Directors

The law directs that the MLSC be placed in the Office of Economic Develop-
ment, and be governed by a five-member board of directions. Information
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about the membership of the board of directors can be found in Appendix
I1IB.

The law gives the MLSC a number of specific powers relating to stem cell
research in Massachusetts. The purpose of the granted powers is to create
an entity that coordinates all stem cell research and biotechnology in the
state. Among other powers, it is granted the ability to borrow money and
issue bonds, enter into agreements with public and private entities that
deal with biotechnology and stem cell research, and buy real estate.

The MLSC is also granted administrative power over the Massachusetts Life
Science Investment Fund. The purpose of the fund is to finance the admin-
istrative costs of the MLSC, and invest in biotechnology and stem cell re-
search in Massachusetts. The law directs that the money go toward stimu-
lating research in the life sciences by leveraging public and private financ-
ing, making targeted investments in life science research, offering matching
grants to research institutions, and providing bridge financing to institutions
in anticipation of future funding.

e. Implementation

Though the laws provide the mechanisms for stem cell funding in Massa-
chusetts, there have been a number of barriers to implementation. These
lie both in the regulations put into place by the Department of Public
Health, and with the appointments made to the MLSC Board of Directors by
outgoing Governor Romney, who had unsuccessfully vetoed the legislative
enactments that created the initiative and the board.

In August 2006, the Massachusetts Public Health Council adopted regula-
tions on embryonic stem cell research that Harvard and other research in-
stitutions maintain could expose scientists to criminal prosecution for con-
ducting certain research activities. The controversy lies in the regulations’
prohibition of the creation of a fertilized embryo with the intent of “using” it
for research, while the law prohibits the creation of embryos with the pur-
pose of “donating” the embryo. This means that the regulations ban some
of the research activities that are permitted in the law.>®> The new governor,
Deval Patrick, has directed his administration to reexamine the regulations.

The MLSC board is controlled by the governor, and as Governor Romney
was leaving office, the board voted to appoint Aaron D’Elia to the post of
Executive Director over the objection of Governor-elect Patrick. D’Elia has
no experience in biology or science, has a bachelor’s degree in history, and
was previously an assistant secretary in the office of the budget planner.
Like Romney, D’Elia is against human cloning for research purposes, a re-
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search option legal under Massachusetts law. D’Elia was given a one-year
contract, and Governor Patrick does not have the power to remove him
without cause.>*

7. New Jersey

In January 2004, then-Governor James McGreevey signed into law legisla-
tion legalizing stem cell research in the state of New Jersey. The law stipu-
lates that individuals or institutions conducting such research must be re-
viewed by an institutional review board.>’

My Story

Gary Brandyberry, 50

Living with Multiple Sclerosis

I've had MS for about 9 years and I am now 100% in a wheelchair. I'm 50 years
old and retired in January from the Home Depot, which was always willing to
change things at work to make sure that I was able to keep on working despite
my disease.

MS is a rollercoaster, and when you get to a certain point, medicine doesn’t
help anymore. I need new wiring, and stem cells offer the only hope to grow
that new wiring that I and other sufferers from MS need. There is a real possi-
bility that we could regain some function because of stem cell research if re-
searchers were able to turn myelin into useful spinal cord cells so that I could
get that regeneration back and have those connections re-made. What a differ-
ence it would make in our lives.

I can’t even imagine if I could walk again. You have no idea the barriers that
are out there when you are in a wheelchair. For as much as our society has
done, the everyday barriers are unbelievable. Stem cell research could be a
lifesaver for me.

33



In 2005, the state budget contained
an appropriation for $6.5 million to
open the New Jersey Stem Cell Insti-
tute (NJSCI).>® This money from the
state, along with $3.5 million in pri-
vate funds, allowed the institute to
begin work and to start making
grants. In 2006, the state appropria-
tions for the institute totaled $5.5 mil-
lion,”” and the 2007 budget includes
an appropriation for an additional
$5.5 million.>®

a. The Institute

The NJSCI is a public-private partner-
ship that came into being through a
memorandum of understanding be-
tween Rutgers University and the Uni-
versity of Medicine and Dentistry of
New Jersey—Robert Wood Johnson
Medical School. The memorandum of
understanding directs that the insti-
tute be created to carry out stem cell
research, and bring together public
and private capital to build on the ex-
isting strengths of both universities in
this area. The institute is governed by
an eleven-member board of managers
that oversees operations.>® Informa-
tion about the membership of this
board can be found in Appendix V.

b. Direct Grants

The state also set up a grant program
in 2005 through the State Commis-
sion on Science and Technology. The
Commission controls the grant-giving
process, and sets up both a scientific
review board made up of stem cell
experts, and an ethics review board
chaired by the President Emeritus of
Princeton University.%°

Representative
Axrthur Handy

“I've worked in the public health
field with groups like the American
Lung Association, and I have seen
the need for solutions to the tragic
health problems of those devas-
tated by illnesses for which there
are no cures or even effective treat-
ments. As an elected official, I
have also heard from those who are
directly affected by the lack of ef-
fective treatments for some of the
most serious diseases. So I under-
stand and appreciate the very real
need for research into the potential
of stem cell based therapies.

“For me, the most important role I
play as a legislator is to work to
create policies that improve our
residents’ lives by protecting their
health and also strengthening the
state’s economy by creating a posi-
tive environment for technologies
like stem cell therapy to flourish.”

VEELG
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The grant program awarded $5 million in December 2005 to seventeen re-
search proposals, and the money was appropriated to the Science and
Technology Commission in Fiscal Year 2006.%' Governor Jon Corzine an-
nounced in December 2006 that the 2007 grant program will total $10 mil-
lion. Seven million dollars will be earmarked for core facilities grants in the
amount of $1 to $3 million per grant, and $3 million will go to individual re-
search grants of up to $300,000 per grant.®?

Government officials in New Jersey are currently in negotiation regarding
plans to place a question on the November 2007 ballot asking voters to ap-
prove an additional $230 million for stem cell research funding.

c. Capital Funding

In addition to the Stem Cell Institute and the Grant program, in December
2006, legislation was enacted that allows for the issuing of $270 million in
bonds for major capital construction projects that will benefit stem cell re-
search. This includes $150 million to fund the building of facilities for the
Stem Cell Institute in New Brunswick, and $50 million to the fund capital
costs of stem cell research facilities in Newark. It also includes $50 million
to fund the capital costs of biomedical facilities, $10 million to fund the
capital cost of blood collection facilities, and $10 million to fund the capital
costs of cancer research facilities.®?

8. Ohio

In 2003, Ohio created the Center for Stem Cell and Regenerative Medicine
with a $19.4 million grant made to fund adult stem cell research in the
state.®® In 2006, Ohio’s Biomedical Research and Commercialization Pro-
gram made an additional award of $8 million to continue funding the re-
search at the center.

In June 2005, Governor Bob Taft vetoed legislation outlawing state funding
of embryonic stem cell research, but simultaneously issued an executive or-
der mandating that all state-funded embryonic stem cell research comply
with federal standards.®®

9. Washington

In May 2005, Governor Christine Gregoire sighed into law a bill establishing
the Life Sciences Discovery Fund (LSDF), and providing for its funding. The
fund is not specifically targeted toward stem cell research, and to date
there are no public plans for stem cell research grants.

35



a. Law

The LSDF was created to improve the life sciences research environment in
Washington and to foster improved health care outcomes for the state. The
law directs the fund to make grants to projects that plan on leveraging
those funds to receive money from other sources.®®

b. Funding

The LSDF is funded through a $350 million allocation over ten years from
the Washington tobacco settlement fund. These funds will hot be made
available until 2008. It is also authorized to receive private donations, and
on January 18, 2007, it was announced that the fund received $3 million in
contrilg7utions from philanthropic organizations to jumpstart the grant pro-
gram.

10. Wisconsin

Wisconsin has been at the forefront of stem cell research since University of
Wisconsin Professor James Thomson became the first researcher to suc-
cessfully isolate human stem cells in 1998. The Wisconsin Alumni Research
Foundation holds the patents to six federally approved stem cell lines, and
in 2006, the National Institute of Health chose Wisconsin to be the home of
the National Stem Cell Bank. This bank serves as the distribution center for
the twenty-one lines of embryonic stem cells that are eligible for federal
funds6,8 as well as providing technical support for researchers using the
lines.

a. Executive Order

Governor Jim Doyle has been extremely supportive of state funding for
stem cell research and in April 2006 released an executive order laying out
his goal of attracting 10% of the stem cell research market to Wisconsin by
2015.%°

To this end, the governor has announced plans for a ten-year $750 million
public/private partnership for biotechnology research.”® Of that, $490 mil-
lion is proposed to come from state funding, with the remainder to come
from the private sector. Governor Doyle has already authorized $50 million
in state funding to start the initiative. This state money will combine with
$50 million from the Wisconsin Alumni Research Foundation and $50 million
from philanthropists John and Tashia Morgridge to start building the Wis-
consin Institutes for Discovery at the University of Wisconsin at Madison.”!
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b. Institutes for Discovery

The Wisconsin Institutes for Discovery will be made up of two separate yet
complementary research institutions. One will be called the Wisconsin Insti-
tute for Discovery, and will be a public institute for biotech research. The
other will be called the Morgridge Institute for Discovery, and will be a pri-
vate institute that is able to interact with drug companies in a way that the
public institute would not be allowed to. The focus of the institutes will be
biotechnology in general, but stem cell research is sure to be a major focus.

The plan is for the institutes to be open for research around late 2009.

My Story

Rhonda
O’Donnell, 44

Living with
Multiple Sclerosis

I'm 44 years old and I was diagnosed with MS
twelve years ago and have been an active mem-
ber of the local MS community here in Rhode Is-
land ever since. Most recently, I traveled to
Washington for the National MS Society’s annual
public policy conference to meet with other MS
advocates and lobby our Rhode Island delega-
tion about a number of issues, including stem
cell research. I've also been a local self-help
group leader for 10 years.

I think the writing is on the wall that down the
road, stem cell research will be the key to cur-
ing diseases and making them more manage-
able for people to live with. With MS, your body
attacks itself and with every person, the disease
is extremely variable as it progresses. While I
have problems walking and often use a scooter
or a walker, another person with MS may not
have any problems using their legs. It’s really
scary because my disease is always progressing
and I just never know what’s going to happen.

Stem cell research could make people’s quality
of life so much better. If gene therapy could be
used to replace diseased cells in our bodies, it
would be incredible — not only for MSers, but
for people with spinal cord injuries and many
other conditions. I'm extremely fortunate to
have the support of my family in living with MS
but some people aren’t so lucky.
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c. Stem Cell Grants

The governor also signed an executive order directing $5 million from the
Department of Commerce to recruit and retain companies involved in stem
cell research. These funds have been distributed in the form of direct grants
and loans to stem cell companies in Wisconsin.”? Since these funds are an
executive expenditure, Governor Doyle has control of the direction of the
funding. In September 2006, the governor also announced plans to award
grants730f $250,000 to stem cell companies relocating to or expanding in the
state.

In May 2006, the University of Wisconsin at Madison invited researchers to
submit proposals for $3 million in seed grants. The purpose of the program
is to jumpstart research projects that may eventually find a home at the In-
stitutes for Discovery.”

Additionally, the governor plans to add a stem cell development specialist
to the Wisconsin Entrepreneur’s Network, the state’s small business devel-
opment agency, to support companies that wish to start up in or relocate to
the state.

Proposed Stem Cell Funding

11. Iowa

In January 2007, newly elected Governor Chet Culver announced that he
would be asking the legislature to lift an existing ban on embryonic stem
cell research in the state. He also proposed a state appropriation of $12.5
million to construct a Center for Regenerative Medicine to be located at the
University of Iowa.”®

12. New Mexico

As a part of his Fiscal Year 2008 budget, Governor Bill Richardson has pro-
posed a plan to use state funds to support embryonic stem cell research.
His proposal includes $3.8 million in one time funding to build a stem cell
facility, and $2.2 million in annual funding for the facility. The plan has en-
countered strong opposition from the Catholic Church in the state.”®

13. New York

Despite being home to leading medical centers and researchers, efforts to
bring stem cell funding to New York have consistently been stalled in the
legislature. On January 12, 2007, newly elected Governor Eliot Spitzer
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My Take

Senator Rhoda Perry

“For several years, I have been
following the national debate on
stem cell research. I was moti-
vated to introduce legislation to
specifically enable stem cell re-
search in Rhode Island after
speaking with researchers at
Brown University. They en-
hanced my understanding that
having enabling legislation for
stem cell research in Rhode Is-
land would help advance both
university level research and the
growth of the emerging bio-
medical research industry in
Rhode Island.

“My underlying goal in introduc-
ing enabling legislation in this
area of course has been to bring
hope to people who are in such
extremely difficult circum-
stances: those who are affected
by paralysis, Alzheimer's, de-
mentia, Parkinson’s, MS and
other diseases or injuries.”
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called for passage of a $2 billion, ten
year bond for research and develop-
ment, with half of it to be set aside for
stem cell research. In his State of the
State address, Spitzer proposed creat-
ing a Stem Cell and Innovation Fund,
led by Lieutenant Governor David
Paterson.”” Although specific plans
have yet to be released, the proposed
budget, released in January 2007, in-
cludes $100 million for stem cell re-
search, and a bond proposal of $2.1
billion over eleven years.”® This pro-
posal has encountered some resis-
tance in the legislature from those who
argue that it contains economic devel-
opment “pork” disguised as stem cell
funding.”” These charges stem from
the fact that the proposal does not
limit the money to stem cell research,
but would allow it to be available to
"new agribusiness," ''security tech-
nologies," and nanotechnology.®°

Other State Activity

14. Florida

Stem cell research advocates in Florida
are gearing up to place initiatives on
the state ballot in 2008, and are con-
currently pursuing a legislative avenue
to funding.

Former Attorney General (and now
Governor) Charlie Crist asked the state
Supreme Court to determine whether
two competing initiatives could be
placed on the ballot in 2008. One ini-
tiative would require the state to
spend $200 million on stem cell re-
search over ten years, while the other
would ban state funding of embryonic
stem cell research.?!



In January 2007, Florida Representative Franklin Sands filed a bill that
would achieve the same goals as the proposed ballot initiative favoring
stem cell research.®? This bill would also require the formation of a Stem
Cell Research Advisory Council and Biomedical Ethics Advisory Council to
regulate research procedures and enforce ethical guidelines. The governor
supports the bill, but legislative leaders are against it, and a similar bill
failed to reach the floor last session.

15. Virginia

In March 2005, Virginia enacted two laws relating to stem cell research. The
first law created the Christopher Reeve Stem Cell Research Fund. The law
stipulates that none of the money appropriated by the state be used for
embryonic stem cell research. It also directs that the fund be administered
by the Commonwealth Health Research Board. In January 2007, a bill was
filed in the Virginia legislature to amend the law to allow embryonic stem
cell research.®?

The second law created a joint commission to study the medical, ethical,
and scientific policy implications of stem cell research.®* Information about
the membership of the committee can be found in Appendix VI. The com-
mittee has published recommendations that state funding be directed to-
ward cord blood research, and not toward embryonic stem cell research.?

C. Initiatives encountering road blocks

In addition to the fifteen states listed above, government officials in many
other states have tried and met severe challenges to enacting legislation
permitting or funding stem cell research.

Nine states have encountered problems attempting to pass legislation that
specifically permits embryonic stem cell research: Minnesota, Pennsylvania,
Rhode Island, Tennessee, Hawaii, Nebraska, South Carolina, Texas, and
Missouri.

Four states have had difficulties passing legislation that would establish
stem cell research study commissions: Arizona, Hawaii, North Carolina, and
Missouri.

Additionally, nine states have found resistance to funding stem cell research

through legislation: Hawaii, New Mexico, Minnesota, Nebraska, North Caro-
lina, Texas, Florida, Missouri, and South Dakota.
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Kathy Mechnig

President of the Rhode Island
Chapter of the National Multiple
Sclerosis Society

“Multiple Sclerosis is considered an autoimmune disease where the body
attacks itself, resulting in damage to the nervous system. MS can cause
paralysis, blindness, cognitive dysfunction, mobility impairment, and
many other serious symptoms. To find new ways to prevent, slow the pro-
gression of, or repair the devastating effects of MS, the National Multiple
Sclerosis Society supports the conduct of scientifically meritorious medi-
cal research, including research using human cells, in accordance with
federal, state, and local laws and with adherence to the strictest ethical
and procedural guidelines.

“Research using all types of stem cells, both adult and embryonic, holds
great promise, potential, and hope for people affected by MS. There is a
high likelihood that stem cell research will improve our understanding of
the MS disease process and lead to new pathways for therapeutic inter-
vention. Stem cells could have the potential to be used to protect and re-
build tissues that are damaged by MS and to deliver molecules that foster
repair or protect vulnerable tissues from further injury. Stem cells can
also be cultivated in lab dishes where they can be used to find new drugs
and to discover new genes and molecules with the potential to stop MS or
repair its damage. Stem cells created with the DNA of persons with MS
may help answer questions about the cause of MS and may help us model
and treat MS once the underlying cause of MS is better understood.

“We believe that all promising avenues that could lead to the cure or pre-
vention of MS or relieve its most devastating symptoms by repairing MS
damage must be explored.”
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Section IIT

The Rhode Island Stem Cell Landscape

The present challenges and opportunities regarding stem cell research in
Rhode Island cannot be examined in a vacuum. It is important to look at
what has already gone on in the state, both in terms of legislation and ac-
tual research.

A. Laws and legislation

There is no Rhode Island law that specifically restricts the use of human
adult or embryonic stem cells for research purposes. The Rhode Island law
that does restrict some uses of human cells explicitly permits research as
long as the research is not for the purposes of cloning an entire human be-
ing—which is not part of stem cell research.®

Starting in 2003 and continuing every year thereafter, bills were introduced
that would have explicitly allowed all forms of stem cell research and cre-
ated a procedure for unused embryos as a result of in vitro fertilization
treatments to be donated for the purpose of stem cell research. These bills

Dr. Peter Quesenberry RELG
Stem Cell Researcher,
Rhode Island Hospital

"New developments in stem cell biology have
opened up tremendous opportunities for treat-
ment of a number of devastating diseases char-
acterized by tissue destruction. The NIH is now
failing to fund critical research in this regard,
especially the translation of these findings to pa-
tient treatment. A critical mass of stem cell bi-
ologists, clinical investigators, and stem cell
transplanters is now present in Rhode Island. A
comprehensive center supporting both basic
and clinical work would move this field forward
and offer the availability of stem cell clinical tri-
als to citizens of Rhode Island. The work will not
move at an adequate pace without such a cen-
ter."
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were sponsored in the House by Representative Edith Ajello, and in the
Senate by Senator Rhoda Perry. A 2007 version of the bill, 2007 H-6082, is
currently under consideration by the House of Representatives.

In 2006, a resolution sponsored by Representative Eileen Naughton was
passed, creating a special House commission to promote and develop a na-
tionally recognized cord blood program for the future of disease manage-
ment in Rhode Island. That commission began meeting in February of
2007. In 2007, a resolution sponsored by Representative Naughton was in-
troduced to create the Rhode Island House of Representatives Regenerative
Medicine and Research Advisory Study Commission. The resolution, 2007
H-5672, is currently under consideration by the House of Representatives.

B. Current research in Rhode Island

There is a significant amount of stem cell research taking place in Rhode Is-
land, primarily with adult stem cells. According to Dr. Peter Quesenberry of
Rhode Island Hospital, much of the stem cell work in the state is being
done at Rhode Island Hospital, Brown University, and Miriam Hospital.

Dr. Quesenberry notes that the research in Rhode Island ranges from his
team’s work on stem cell phenotypes and general foundations of stem cell
research to work at other facilities that have to do with using marrow cells
in the treatment of various diseases. One example of such work is the re-
search being done by Dr. Mehrdad Abedi at Roger Williams Medical Center.
Dr. Abedi is looking for ways to manipulate bone marrow cells so that they
turn into muscle cells. He says that if successful, this could potentially be
the basis for a cure to diseases such as muscular dystrophy.

Dr. Quesenberry estimates that there are roughly ten to fifteen specific ar-
eas of investigation in Rhode Island regarding stem cell research, with well
over thirty researchers working on the projects.

C. The biotech/biomedical economy in Rhode Island

Rhode Island is currently a very strong player in the biotechnology sector,
in terms of both research and industry. The state currently ranks 8™ in NIH
funding®” per capita,®® receiving over $123 million for scientific research.
About two thirds of this total is directed toward Brown University, Miriam
Hospital, and Rhode Island Hospital.®° Biotechnology is also an extremely
important part of the Rhode Island industrial economy, employing over
4,700 individuals, and providing over $270 million in direct wages.”® State
funding assistance to the biotech sector has the potential to be com-
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pounded by the federal dollars that state researchers would be in a better
position to receive by virtue of a state investment.

Section 1V

Economic Opportunities for Stem Cell Research in Rhode Island

Without federal funding dominating the research and leveling the playing
field, states are viewing stem cell research funding as an economic develop-
ment tool. Rhode Island has the potential to use an advance in stem cell re-
search funding as a way to grow its economy. By using state funding for
research as a lure for biotech and pharmaceutical companies, Rhode Island
may be able to increase its biotech economy and create high-paying jobs.

States have also created a process for making a return on stem cell re-
search investments through revenue-sharing. States are staking a claim to
a part of the potential profits that may be realized through patents and in-
tellectual property derived from state-funded research, acting more like ac-
tive investors than traditional research funding sources. Rhode Island has
the potential to develop research funding that may provide a return on the
state’s investment.

In the economic development arms race that has developed surrounding
stem cell research, states are engaging in escalating attempts to offer en-
ticements to stem cell researchers and companies in an attempt either to
lure them from other states, or to retain researchers already located in
their own state.

In such a competitive environment, finding a place for Rhode Island will
pose a challenge, but one which does not appear to be insurmountable
given some of Rhode Island’s positive attributes. Rhode Island possesses a
number of characteristics that give it an edge when it comes to biotech re-
search in general and stem cell research in particular. These characteristics
include: small size and resulting agility, an extremely advantageous geo-
graphic location, and a concentration of research-oriented institutions of
higher education.

Differing state standards regarding the regulation of stem cell research
fragment researchers, stifling collaboration across state lines and poten-
tially hindering research advances. Connecticut has proposed an interstate
alliance to examine the standardization of stem cell research regulation
across state lines. If Rhode Island can collaborate with Connecticut and
Massachusetts to create regional standards for stem cell research, the po-
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My Take

Dr. Michael Lysaght

Director of the Center for
Biomedical Engineering at
Brown University

“The more scientists learn about
stem cells, the more remarkable
they seem to be. They avoid the lure
of terminal specialization, which is
the fate of more prosaic cells. Em-
bryonic stem cells contains the full
architecture that we become. Even
in adults these advantaged biologic
forms, are able to regenerate and
replace the more functional cells
which make up tissue and organs.

“The ‘adult vs. embryonic’ debate
sets up a false dichotomy. Both forms
are likely to aid in the ongoing quest
to find therapies which prolong hu-
man life and alleviate human suffer-
ing. It is difficult to see how any en-
tity can claim breadth and leader-
ship potential in 21% century life-
sciences without a strong and unfet-
tered program to bring stem cells
into clinical practice.”
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tential exists to create a hub for
stem cell research, combining fund-
ing capacity for greater advances.

Section V

Key Policy Questions

When analyzing the key stem cell
research policy questions Rhode Is-
land faces, one must keep in mind
that Rhode Island cannot outspend
larger states like California, New
York, or Massachusetts. To expand
stem cell research in Rhode Island,
the state must consider finding a
way to offer advantages that these
bigger states cannot, as well as
identifying particular niche areas of
research to which the existing re-
sources and research institutions of
the state are uniquely suited.

The Rhode Island House of Repre-
sentatives is in the process of estab-
lishing a Regenerative Medicine and
Research Advisory Study Commis-
sion. This group will be charged with
looking into some of the opportuni-
ties and challenges for Rhode Island
in the area of stem cell research.
Below are some questions that will
need to be examined by any group
interested in looking into the chal-
lenges and opportunities specific to
Rhode Island.



Policy Question:
Should Rhode Island enact a program that uses public funds, alone
or in combination with private funds, to provide direct grants to
stem cell researchers and companies?

Even though Rhode Island is not positioned to provide the largest dollar
amount or most numerous grants, it is still possible that establishing a pool
of state funds to stimulate research might be advantageous.

Policy Considerations:

e]ls a state-funded direct grant program necessary to prevent stem cell re-
searchers and companies that are currently in the state from leaving?

eAre state-funded grants necessary to recruit researchers and companies
from other states?

eCan Rhode Island institute a grant funds program of sufficient scope to be
meaningful and to have the desired effect of stimulating new and additional
stem cell research efforts in Rhode Island?

eWhat returns would the state see on this investment?

eWhat are Rhode Island’s policy goals for such an investment — solely the
expansion of research efforts, solely the creation of new companies and
laboratories at the research institutions as a means of economic develop-
ment, or some combination of these two goals?

Policy Question:
Should Rhode Island establish and fund a statewide stem cell insti-
tute?

One of the ways that Rhode Island could potentially both leverage its cur-
rent resources, as well as capitalize on our small size, is through the forma-
tion of a statewide stem cell institute, like seven other states, to coordinate
and stimulate the stem cell research activities.

Policy Considerations:

eTo what extent could such an institute bring together and leverage the re-
sources we currently have in the state?

eWhat effect would this have on recruitment and retention of stem cell re-
searchers and companies?

eHas the creation of a central institute been important to the success of
stem cell initiatives in other states that are further along than Rhode Island
or can the functions of an institute be undertaken by the Department of
Health or another existing entity?
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Policy Question:
Should Rhode Island enact legislation to explicitly permit various
types of stem cell research, including but not limited to embryonic
stem cell research?

With so many states with clear laws and funding welcoming stem cell re-
searchers and companies, states in which the laws either are unclear or re-
strict the legality of certain forms of research may be at a disadvantage.

Policy Considerations:

eWhat advantages would be gained through changes to existing Rhode Is-
land law?

eWhat form should enabling legislation take?

eWhat ethical considerations should be reflected in such legislation and how
should governance structures reflect the need to address ethical considera-
tions?

eHow can legislation clarify the public policy of the state regarding each of
the three primary areas of stem cell research: adult stem cell research,
cord blood research, and embryonic stem cell research?

eDoes Rhode Island want to identify by statute particular areas of research
that are supported by the state?

Policy Question:
Should Rhode Island offer financial incentives such as tax credits or
tax free zones to stem cell researchers?

Policy Considerations:

eWhat potential do these incentives have to aid in the recruitment and re-
tention of stem cell researchers and companies?

eWhat would be the cost of such programs?

eWhat is the potential for financial return to the state?

Policy Question:
What role should Rhode Island play in cord blood research?

Cord blood research is the most advanced of all areas of stem cell research
with regard to current therapies. Patients around the country are already
being treated for diseases like leukemia and sickle cell anemia through cord
blood therapies.
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Policy Considerations:

eShould the state establish a cord blood bank?

eWhat form should a cord blood bank take, if the state were to establish
one?

eShould the state establish a cord blood research center?

eShould the state institute legislation that would result in increased dona-
tion of cord blood, such as laws encouraging or requiring doctors to explain
cord blood donation to pregnant women and new parents?

eShould the state institute policies, through statute or otherwise, that en-
able the public donation of cord blood by Rhode Island parents as part of a
national network for the public donation of cord blood without a cord blood
bank in Rhode Island?
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Conclusion

Rhode Island stands ready to begin discovering its role for future stem cell
research — to chart a course toward relieving the pain and suffering of
Rhode Islanders, while also creating a new economic engine. The potential
for social and economic benefit for Rhode Island citizens from vigorous ba-
sic and applied research in this area cannot be overestimated. With re-
search already underway, and with barriers to federal funding for some as-
pects of research, the time is right for the Ocean State to pursue the dis-
cussion of its future in stem cell research and other regenerative medi-
cine. Rhode Island is fortunate to have the substantial intellectual and in-
stitutional resources of our major research universities and hospitals, and
Rhode Islanders have already been actively examining how best to advance
the human and economic potential of biomedical research for their fellow
citizens. Now is the time to define how stem cell research and regenerative
medicine should advance locally.

Elected and appointed officials, researchers and policy-makers, the business
community, investors, advocacy groups, and citizens must engage in a rig-
orous dialogue about what the future for stem cell research should be in
Rhode Island. The role of government in supporting these efforts must also
be examined. While some other states have already launched initiatives,
Rhode Island still has an opportunity to carve out a particular area or areas
of specialization within the research fields related to stem cells.

Will Rhode Island be the home to a stem cell institute? Should Rhode Island
establish a way for families to publicly donate cord blood? Should state and
local government put incentives in place to stimulate growth in this sector
to achieve the reduction of human suffering and support economic growth
for the state? Rhode Islanders have an historic opportunity to work to-
gether to answer these questions, evaluate the successes and challenges
that other states have faced, and chart the course for a healthier and
stronger state.
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Appendix I

California’s ICOC Membership

The members of the ICOC hold either 6 or 8 year terms, and are appointed
as follows:

(1) The chancellors of the University of California at San Francisco, Davis,
San Diego, Los Angeles, and Irvine, shall each appoint an executive offi-
cer from his or her campus.

(2) The governor, the lieutenant governor, the treasurer, and the controller
shall each appoint an executive officer from the following three catego-
ries:

(A) A California university, excluding the five campuses of the Univer-
sity of California described in paragraph (1) that has demon-
strated success and leadership in stem cell research and that has:

(i) A nationally ranked research hospital and medical school;

this criteria will apply to only two of the four appointments.

(ii) A recent proven history of administering scientific and/or

medical research grants and contracts in an average annual
range exceeding one hundred million dollars
($100,000,000).

(iii) A ranking, within the past five years, in the top 10 United
States universities with the highest number of life science
patents or that has research or clinical faculty who are
members of the National Academy of Sciences.

(B) A California nonprofit academic and research institution that is not
a part of the University of California that has demonstrated suc-
cess and leadership in stem cell research, and that has:

(i) A nationally-ranked research hospital or that has research
or clinical faculty who are members of the National Academy
of Sciences.

(ii) A proven history in the last five years of managing a re-
search budget in the life sciences exceeding twenty million
dollars ($20,000,000).

(C) A California life science commercial entity that is not actively en-
gaged in researching or developing therapies with pluripotent or
progenitor stem cells, that has a background in implementing suc-
cessful experimental medical therapies, and that has not been
awarded, or applied for, funding by the institute at the time of ap-
pointment. A board member of that entity with a successful his-
tory of developing innovative medical therapies may be appointed
in lieu of an executive officer.
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(D) Only one member shall be appointed from a single university, in-
stitution, or entity. The executive officer of a California university,
a nonprofit research institution or life science commercial entity,
who is appointed as a member, may from time to time delegate
those duties to an executive officer of the entity or to the dean of
the medical school, if applicable.

(3) The governor, the lieutenant governor, the treasurer, and the controller
shall appoint members from among California representatives of Califor-
nia regional, state, or national disease advocacy groups, as follows:

(A) The governor shall appoint two members, one from each of the
following disease advocacy groups: spinal cord injury and Alz-
heimer’s disease.

(B) The lieutenant governor shall appoint two members, one from
each of the following disease advocacy groups: type II diabetes
and multiple sclerosis or amyotrophic lateral sclerosis.

(C) The treasurer shall appoint two members, one from each of the
following disease groups: type I diabetes and heart disease.

(D) The controller shall appoint two members, one from each of the
following disease groups: cancer and Parkinson’s disease.

(4) The speaker of the Assembly shall appoint a member from among Cali-
fornia representatives of a California regional, state, or national mental
health disease advocacy group.

(5) The president pro tempore of the Senate shall appoint a member from
among California representatives of a California regional, state, or na-
tional HIV/AIDS disease advocacy group.
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Appendix II

Connecticut Stem Cell Research Advisory Committee Membership

The Stem Cell Research Advisory Committee (SCRAC) is chaired by the
Commissioner of Public Health. It has eight other members appointed as
follows:

« Two by the governor
+ One active stem cell investigator
¢+ One person with a background in bioethics

e One by the president pro tempore of the Senate who has a background
and experience in private sector stem cell research

e One by the speaker of the House of Representatives who has a back-
ground and experience in private sector stem cell research

o« One by the majority leader of the Senate who has a background in aca-
demic stem cell research.

o« One by the majority leader of the House who has a background in aca-
demic stem cell research.

o One by the minority leader of the Senate who has experience in private
or public stem cell research

o One by the minority leader of the House who has experience in business
or financial investments

Members serve four year terms, except for appointments by the governor
and majority leaders, who serve two year terms.
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Appendix III

A. Massachusetts Biomedical Research Advisory Council

The board consists of 15 members appointed to three year terms, of which:
Five are appointed by the governor
¢ Secretary of Health and Human Services, or his designee
¢ Commissioner of the Department of Public Health, or his
designee
+ An experienced scientist designated by the Dean of Uni-
versity of Massachusetts Medical School
+ A licensed physician
¢+ A medical ethicist, designated by Dean of University of
Massachusetts Medical School
Four are appointed by the president of the Senate
+ An experienced scientist
+ A licensed physician
+ A medical ethicist
+ A member of Massachusetts bar with experience in bio-
technology issues
One member appointed by senate minority leader
¢+ A member of the public
Four appointed by the speaker of the House
+ An experienced scientist
+ A member of Massachusetts bar with experience in bio-
technology issues
+ A representative of the Biotechnology Center of Excel-
lence Corporation
¢ An individual with an economic development background
One appointed by the minority leader of the house
+ A member of the public

B. Massachusetts Life Sciences Center Board of Directors

The board, made up of members serving five year terms, consists of:
o The Secretary of Administration and Finance, or a desighee
o The Director of Economic Development, or a designee
o The President of the University of Massachusetts, or his designee
« Two members appointed by Governor
¢+ One licensed physician
¢+ One CEO of a Massachusetts based life sciences corporation who is a
member of the Massachusetts Biotechnology Council
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Appendix IV

Maryland Stem Cell Commission

The Stem Cell Commission is a 15 member board whose members serve
two terms and consists of:

o The attorney general, or designee

« Three patient advocates, one appointed by each of the following: the
governor, the president of the Senate, and the speaker of the House of
Delegates

o Three individuals with experience in biotechnology, one appointed by
each of the following: the governor, the president of the Senate, and the
speaker of the House of Delegates

o« Two individuals who work as scientists for the University System of
Maryland (USM) and do not engage in stem cell research, appointed by
USM

« Two individuals who work as scientists for the Johns Hopkins University
(JHU) and do not engage in stem cell research, appointed by JHU

» Two bioethicists, one appointed by USM and one by JHU

« Two individuals with expertise in the field of biomedical ethics as it re-
lates to religion, appointed by the governor

The chair is chosen from among the members.
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Appendix V

New Jersey Stem Cell Institute Board of Managers

The institute is governed by an eleven member board of managers that
oversees operations. The Board of Managers includes:

Executive Vice-President for Academic Affairs of Rutgers University
Senior Vice President for Academic Affairs of University of Medicine and
Dentistry of New Jersey

Dean of the University of Medicine and Dentistry of New Jersey-Robert
Wood Johnson Medical School

Chief Operating Officer of Rutgers University

One additional member appointed from each of the participating univer-
sities

New Jersey Commissioner of Health and Senior Services

Executive Director of the New Jersey Commission on Science and Tech-
nology

One representative from the Office of the Governor of New Jersey

Two public members appointed by the governor for three-year terms.

The leadership of the board alternates annually between the Senior Vice
President for Academic Affairs of University of Medicine and Dentistry of
New Jersey and the Executive Vice President of Rutgers University.
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Appendix VI

Virginia Stem Cell Study Commission

The joint subcommittee shall have a total membership of 15 members that
shall consist of eight legislative members and seven non-legislative citizen
members. Members shall be appointed as follows:

Five members of the House of Delegates to be appointed by the Speaker
of the House of Delegates in accordance with the principles of propor-
tional representation contained in the Rules of the House of Delegates;
Three members of the Senate to be appointed by the Senate Committee
on Rules;

One representative of the University of Virginia School of Medicine

One representative of the Eastern Virginia Medical School,

Two non-legislative citizen members at-large to be appointed by the
Speaker of the House of Delegates;

One representative of the Virginia Commonwealth University School of
Medicine;

Two non-legislative citizen members at-large to be appointed by the
Senate Committee on Rules.

Non-legislative citizen members of the joint subcommittee shall be citizens
of the Commonwealth of Virginia. The joint subcommittee shall elect a
chairman and vice chairman from among its membership, who shall be
members of the General Assembly.
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